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Introduction

A geotechrjical investigation has been made for a proposed

sanitary landfill in Spr ingf icld , Illinois. The investigation was

authorized by the project engineer, Mr. Douglas Andrews , in a tele-

phone conversation of II June. Thii> report suc-^arizei, the findings

and presents conclusion^ that have been derived from the investi-

gation .

The landfill is to be located on a tract of approximately

40 acres which includes sc~e of the abandoned clay pits that were

worked by the Poster. Brick ^ Concrete Products Company on the south-

east edge of Springfield. The proposed landfill is to be known as

"31 st Street Landfill." Tr.e own cr is Merle Buerkett . Initial purpose

of the investigation was to provide basic geotechnical data so that

planning for the pro^OLC-c lar.cfill could proceed with a proper know-

ledge of the existing gcolo;.^c conditions ̂ r.d of their effect on

costs .

In addition to the field invct ti-j.-: tion , further information

was obtained by searching the available geologic literature. The

current exploration consisted of (1) examining the site with special

reference to topography as a key to subsurface conditions, (2) making

borings to identify and delineate soil and rock units, (3) securing

representative samples fox inspection and for testing. (4) performing
D 5 r < * * r ' * r >hr.oL.
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ROBERT K. MORSE

tests on selected saaplcs to determine pertinent engineering properties

of Qcotcchnical units which arc of significance to the project, (5)

taking measurements of groundwater levels, (6) conferring with Mr.

Andrews, the project engineer, (7) analyzing the data that were de-

rived from all sources in order to evaluate the pertinent geological

and hydrologicai paranetcrs.

The uppermost bedrock i;. the vicinity of Springfield is part

of the Modesto Fornai^or. oi tho ;'enni,ylvanian Geologic System. The

shale which was quarried a", tnc :joi,-to:. Clay Pits is part of the
i
i Trivoli Cyclothen of the Modesto Forination. The Trivoli Cyclothem
i

contains the No. 8 (Chapel) coal, v.-hich lies beneath the shale at

the clay pits. While the No. o coal was extracted from drift aines

where it crops out alor.g Sar..~a.r:c:-. River north of Springfield, gene-

| rally it was too thir, for shaft mining and apparently it was not

1 mined beneath this site-.

The No. 6 (Hc-rrir.) coal should lie at an elevation of approxi-

mately ^9L> feet. He/..'ever , v.v_ ;-,'o. o co;.l , which has a thickness of

7 feet a^ close as C.̂ .tr..-..-. ar.c 1'aylorville , tnins to little or nothing

/**\ ^ rat Springfield and w^s net r.ir.cd bc/.c.-.th the tract.

; Cc ^r ̂ Records indicate that the No. 5 (Springfield) coal was mined
£̂  ••* ~J

f S -vc' , "beneath the site until 1939 by tho Brewerton Coal Corporation and: '"
'c <f—'several predecessor companies. The coal was 5.3 feet thick at this: o: tr

l«j/:; site. The Brewerton main shaft was located a short distance north

of the tract. The No. S coal lies at an elevation of 356 feet, al-

aost 200 fact below the bottom of the clay pits. Mining was of the
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ROBERT K. MORSE

rooa-and-pillar type and therefore nearly SO porcont of tho coal

was loft as support pillars. Considering this and the thickness of

rock above the aincs, it seems unlikely that pollution resulting fron

mine collapse is a significant risk.

During tho Pleistocene Epoch, what is now the site of Springfield

was covered by glaciers of the Kansan and Illinoian Glacial Stages.

Two tills separated by a short contact were formed above the shale.

It is presuncd that the upper till found in Borings 1 and 2 was de-

posited by the Jacksonville advance of the Illinoian Stage, the last

glacier that advanced over the arc_i. Probably it is the Hulick Member

of the Glasford Formation of the T\eccr:t Rock Stratigraphic classi-

fication. The lov;er till found in these two borings shows a sharp

contrast in composition from the overlying till. The upper unit is

a rather typical, strongly-weathered till with a variety of litho-

logic types, whereas the lower till is conposed almost exclusively

of shale fragments in a clay -iatrix. Possibly the lower till is

Kar.san in age. On the uplands , t.ic till is overlain by approximately

10 feet of loess. This is the accumulation of several episodes of

loess deposition since Illinoian claciers retreated froa the area

sose 150,000 years ago.

Hycrolony

Surface Water . The valley of the streaa which flows eastward

across the tract provided easy accessibility to the shale when the

clay pits were opened. The clay pits were dug on either side of the

creek, apparently without altering the course of the ŝ rjpaa-
rvTTv. T
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ROBERT K. MOKSC . —

fact, outcrops along the creek suggest that boras of undisturbed

shale may have been loft for flood protection. There are no surface

outlet channels to the ponds occupying the clay pits. Some Beans

of drainage for the ponds will have to be implemented before landfill

operations can begin. Furthermore, protection from flooding will

have to be provided.

Subsurface Water. Groundwater movement on this tract appears

ff to be minimal. Essentially all of the soil and rock units that
b I

were encountered in the boringi> have very low permeabilities. The

U only granular material found consisted of cinders used as fill for

H roadways between the clay pits. However, because of the practice

i of using cinders as fill, all fill material should be regarded as

§ <
a possible avenue of grour.dwatcr movement . No alluvial sands were

R found in Borings 3 and 4 neo_r the creek. This is not surprising

because the strcar. ii, in o. relatively youthful stage of development

E ,
i and has a fairly steep gradient.

The shale is generally massive with no granular layers and no
I

: significant jointing visible in the outcrops. The floors of the clay

| pits are layered with fine-grained sediment as can be seen in the

pit which has been drained recently. The fact that water levels in

! the pits are several feet higher than the creek ±s a good indication

, that the pits are sealed against leakage by infiltration. The north-

west pit has been drained by pumping from a sump. Since the pond

was emptied, very little pumping has been required. This indicates

that, in spite of the steep walls of the pit, groundwater infiltra-

tion into the pit has been minimal. This again ±s £ tifefi'sure £2T the
iAC. -''*->• V
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iapermeable nature of the shale and overburden. Because the shale

and overburden contain no sand layers, groundwater movoaent should

be toward tho creek. Therefore, water quality can most effectively

be monitored by sampling water in the strean at points east of the

landfill.

The permeability of the lower till, as tested in the laboratory,

is 9 x 10~8 cm/second. Permeability of the upper till is estimated

from the grain size distribution to be 5 x 10~°. Either till, the
I
! loess or the shale could be adequate for use in building levees and

as cover material. Use of the shale for this purpose probably will

| be limited by difficulty of excavation. It may be possible to ex-
i

| cavate a thin, weathered zone at the top of the shale with conven-

i tional machinery.
i

i
i Field Investigation

. On 13 August, four borings were made on the proposed landfill
i
i
I site. The project engineer selected boring locations and determined

i the elevation of ground surface at each location.
i

Borings were advanced by the hollov; auger method in which samples

are tiiken in undisturbed soil bclo..' the auger and then recovered

| through its hollow stem. The boring is drilled to saizpling depth
i
j with a center plug inserted to prevent soil cuttings from entering

I
the auger. Then the plug is removed and a sample taken either by

pushing a 2 inch, thin-walled sampling tube (ASTM: D 1587-69), or

by driving a 1 3/8 inch standard split spoon sampler (ASTM: D 1586-67).

The nuober of blows that is required to drive thej,-spooT* •*1aftp-T$r^through
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a distance of ona foot is tho Standard Penetration Test value for

I tho soil unit that is being sampled.

•• To achieve maxiaua efficiency in the boring program, the engi-

neering geologist was present during boring operations. Samples

were removed from the sampler, carefully examined, and identified.

This permitted a precision and detail in the identification and in-

terpretation that is not possible with jar samples in the laboratory.

In this way, it was practical to make final, complete boring logs

in the field and to have professional-level decisions as to depth

of borings and typo, depth and number of samples. Data obtained

by the field investigation are presented in the RECORD OF SUBSURFACE

EXPLORATION which is appended to this report.

Laboratory Soil Tests

Tests were made both in the mobile laboratory at the site and

in the El Paso laboratory. The physical properties of soil and rock

which are pertinent to analysis of this project are not readily

measurable. For this reason, comparatively simple tests were se-

lected so that they could be considered in connection with the geo-

logical framework to predict the mass behavior of material in the

different formations under landfill conditions.

The testing program included (1) a careful examination of each

sample to identify the geological unit and to estimate the pertinent

engineering properties of the soil (ASTM: D 2488-69), (2) unconfined

compression tests on each of the intact, cohesive samples (ASTM: D

2166-66), (3) a natural moisture content determination qjj P%r.t of
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•ach sample having a signif leant clay content (ASTMt D 3216-66),

(4) a par tic !• sire analysis of representative saaples of two of

the soil units of particular iaportance to this project (ASTN: D

422-63), (5) a falling head peraeability test on a sample of the

lower till. The ASTM teat procedures have been altered slightly

to adapt to conditions imposed by field testing and to special charac-

teristics of these geologic units. Test results are presented in

the SUMMARY OF TEST DATA and in the RECORD OF SUBSURFACE EXPLORATION.

Conclusions

Wo believe that an environmentally sound landfill operation can

b<? designed for the site of the proposed 31st Street Landfill. The

geologic units that were found and tested should provide adequate

leachate contaninent and attenuation.

Respectfully submitted,

^ c // >>
£' fJ <̂ t~ IAS • S>--

Ed'.vin W. Morse

Robert K. Morse

'•:• if, »>.»'
\ "*• • r.t •%
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SWeXARY OP TEST DATA

Boring No. B-l B-2 B-2

Sample No. S-5 S-7 S-8

Depth (feet) 12-13% 17-18% 19%-21

Geologic Unit Jacksonville Glacial Glacial
till till till

Unconfined Conpressive
Strength ( t s f ) 2.0 4.8

Natural Moisture Content (%) 22 19

Particle Size Distribution (ft)

Sand 19 16

Silt . 69 69

Clay 12 15

Permeability 9 x 10"8

Grain Size Classification
USDA Silt Loan Silt Loan

LAA.-C.i.-r.a



ROBERT It MORSE

Cation Exchange

Cation exchange capacity was calculated for three of the unit*

that were encountered in the boring*. This was to estimate the

ability of the clay minerals to adsorb cations frou leachate. The

first of these units is the Trivoli Shale, the unit mined by the

clay products industry which formerly operated on this site. The

cation exchange capacity is calculated from the average clay mineral

content as determined by the analyses of several samples taken froa

this site. Tho cation exchange capacity of the Trivoli is approxi-

mately 11.9 milliequivalents per 100 grans.

The cation exchange capacity was calculated also for the Jack-

sonville (Hulick) and the Kansan glacial tills. In this case, also,

the cation exchange capacity was estimated by using the average clay

mineral content of the unit. However, the clay mineral content of

a unit as heterogeneous as a glacial till would be poorly defined

if it %vere based on only one or a few samples. Therefore, the values

that we have used for tills are based on the average clay mineral

content of a large number of samples from each unit. This correlates

to a cation exchange capacity in the range of 4.6 to 13.3 milliequiv-

alents per 1OO grams for the K.-\ns;\n till and 3.3 to 10.5 railliequiv-

alents per ICO grars for the JacksorTville till. Because of the

difficulty of separating kaolinite fron chlorite in the analysis,

the more conservative estimate was used, hence the corresponding

exchange capacities also would tend to be somewhat conservative.

«'V

II'HI iO U

r o %.



SOIL CLASSIFICATION

Description

Very loose
Lxx»e

RELATWE DENSITY

Medium dente
Dense
Very denne

Grave!
,%, Sand

S:lt
C l n y

PARTICLE SIZES

over 2 mm
Coar«e: 0.6 mm •
M e d i u m : 0.2 mm •
F:ne 0 OP mm

BIowi/Foot

0. 6
& - 10

10 - 30
30 - 50
over 50

2 mm
0.6 mm

RELATIVE

Description

Very »ofl
Soft
Firm
Stiff
Verv ttiff
Hard

CONSISTENCY

<lu (UP

0 - 0.25
0.25 - 0.50
0.50 - 1.0

1.0 - 2.0
2.0 - 4.0
ov«r 4.0

LAYER THICKNESS

Description

Thinly lamina ted
- 0.2 mm Th: rk ' ,v ' .n*rmated

0. '*>2 mm - 0.06 mm
s m a l l e r t h a n 0.002 mm

\>r, !h:r!v bedded
Th ink bedded
M e d i u m bedded
T h x i \ l \ bedded
Ver \ t h i c k k bedded

i

leu than 3 mm
0.3 - 1.0 cm

1 • 3 cm
3 - 10 cm

10 - 30 cm
:<0 - 100 cm

greater than 1 meter

EXPLANATION OF ABBREVIATIONS AND NOTATIONS

I 'nconf lned compressive strength expressed in tons per square font
f n l i b m t e d penetrometer reading expressed in tons per square font

'• ' • i n c h O.I), t h i n - w a l l e d sampling tube
r'T.'i-.'j'.-'U'- f i g h t aupe:

qu —
qp —
.iST

\V -
RC
\VC1
l ) ' ' \
BAH
A A H
M(

r-
' * »*r

— I1r\ .
cave in

ca se in
— Hef ' - r? auper removal
— A f t e r aueer removal
- N.r u-a l mTsfjre content — weight of water divided by weight of dry soil, expressed as a percent
: K n c h r. ' jrr:ber represents the number of blows required to dr ive a standard spl i t barrel sampler six inches

V ; ~ - i i f > - •>: b '«w« '"o1 required to drive a spl i t barrel s ample r a cer ta in number of inches (4)

0 '.

• : . - . :«:n: • > : c u r v a t u r e - • ( ' / = I->60'

NOTES

L'nle^- '>therv,;=e designated, samples are taken by dnvinp a 2 -inch O.D. standard spin barrel sampler (ASTM D
:.W-£-. or by puvhi- i : a : inch ().[). thm-walle'd sarr.plinp tube 'ASTM: D 1587-67).

Fie'd cias*-:f:cati ' jn of samples is based on visual examina t ion of specimens and on results of field tests. Therefore, the
r e l a t i v e proportions of p ro in sizes are based on an est imate of the size of material which controls the engineering
characters ' ;<> r a the r t h a n on actual laboratory particle size tes's.

Wate r level" shown on the boring logs may not have stabilized at the last reading. Also, water level readings may not b«
t r u l y representa t ive of future groundwater table? because of changes in drainage patterns and seasonal variat ions.

GEOTECHNICAL ENGINEERING ASSOCIATES — US 51 South — El Paso, Illinois 61731



UEOTtCHNICAL CJCTUWIATION COMPANY • DA 31 SOUTH - £-L TAW, 1LUNUIS Ol/. '

RECORD OF SUBSURFACE EXPIX)RATION

31 tt Str*^t Landfill BORING NO B-l

LOTATIfys!

BORING LOCATION

Springf i«ld, Illinoi. SHEFT *

SURFACE
ELFVATION

Of 2

BORING METHOD hollow »uq«r STARTED 8/13/74 COMPLETED 8/13/74 DATUM S96. 5

ElEV.

'

DESCRIPTION

Brown clayey »ilt to silty clay.
Post Illinoian Lo«ss.

otnw
iCAlt

f T

1

*

NO

|

J A

»IOW*
««
»

« » 1 I

ov
TW

1

xc NOTES

i

Light ycllov-browm clayey silt;
non-c»Icarcous. Post I l l inoian
Loess.

3.0 22

St i f f gruy clayey s i l t ;
non-ca lcnreous . Port Ill inoian
Loess.

2 1.0 26

S t i f f g r r -y snd brovn wot t led s i l ty
c l a y w i t h ore;-, si cri; 1 «;^nd ; non-
c a l c n r e c u s ; scxnc? G T . T J n s resis t ; r \n\
n j - e r ^ I s on! ; - . Jacksonvi l le T i l l ,
~ 1 I: n o i * n 31 -• c:' a ] ?> t n no .

:o

.0 26 ;

22

" rv — •:, \ j £
'

, 5 2.0 ; 22 ; ,.
T O . 1 ?

GROU'JDWA

After 5

DRILLED BY

TER: Seepng« fit)

h«. 1P.2' :

Bob Wulf

BAR 24'

Aftur Hfl.

LOGGED BY

AAR 20.5'

After hrt.

Bd Morse
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RECORD OF SUnSURFACF. EXPIRATION

31«t Str«*t Landfill BOWNG NO., ft-1

LOCATION. Springfield, Illinois SHEET * Of
SURFACE
ELEVATION

ROB I K*CM FT HOD hollow »up»r STARTED 8/13/74 COMPLETED 8/13/74 DATUM 586.5

1
1 '
| ELEV. DESCRIPTION

t

Oirrw
SCAll
r

15

1 A M P 1 I

NO

6

no**
m
*

QU

1.7
' Stiff gray and brown Bottled silty i
| clay with occasional sand; non-
, calcareous; sand grains resistant
; n;ncr*!s on ly . Jacksonville Ti l l ,

1

. 113>no ian G l r»c i a ] Stage.

e

20

1

1
1 ,

i
j i

-j
• ! 1

NOTES

26
Hard dark yellow-brown clavey silt:
ron-c^lc; contains brown shale

, r a n d o m l y oriented.

PAnetroneter test
result

Gray thinly-bedded shale. Trivoli
Cyclothen, Modesto Formation

50 I
\ 2 S , 8 150/3" i 13

' 1

End of boring @ 25.2'
1

1

"

GPOUK'DWATFR. 5«,r>on* Oi RAP 24 »

After m "^*- * * Affftr , , ̂ n. 1-1B1

i <
,

i

» \ »wt \*S 1 *̂« '• * "^* ^^

1/lAl A^J l'^*1

^* o i - O ̂
I. . .r*.. — w-.U-l •'.#*

•'• S^'L" v"'" 'Li-*fV^i' -

AAR 20. S»

• -B^— Aftar IB i I IBI nfi. , , ,

DRILLED BY Bob Wulf LOGGED BY Ed Mor»«
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RECORD OF SUBSURFACE EXPLORATION

31 >t Street Landfill BOfttNG MO B-2

LOCATION. Springfield. Illinois

BORING LOCATION.

SHKT 1_

SURFACE
ELEVATION.

- O f *

METHOD holloa >HQ«r STARTED 6/13/74 COMPLETED 8/1S/74 DATUM S87.5

ELEV

i

1

DESCRIPTION

Black cinder* and brick fragments.
Fill.

OtfTH
SCAU
n

S A M » 1 I

NO

1

1

«t
t

QU
IV

' i i 1
1 J

— ' i
2

Gray-brown silty clay; non-calcareous^ "* 1 4
Loess or colluviun. 5

i

MC NOTES

30

1

!Very stiff brown »il ty clay; non-
calcareous. B horizon Loess. ; 2 2.2| 26

St i f f light brown clayey silt.
Post lllanoian Loess.

I !

1.3! 25

10
1.5 21

, Gray and brown silty clay with oc-
'cnsiona] sand; non-calcareous;
jsand grains all resistant minerals, 2.0 22
•Jacksonville Till--Illinoian Glacial ' i i

i

GROUNDWATER:

Aft.r 2

DRILLED BY

! ; ! 1
1 1 !

i?A~:.u.i''-t<

&.op«9» <» BAR Dry @ 25' AAR Drv @ 25'

hr«. 2O'5 i After Kn : After h«

Bob Wulf LOGGED BY Ed Morse
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RECORD OF SUnSURFACF. EXPIX5RAT1ON

31 at Street BOWNG

LOCATION. Springfield. Hlinoit OF

BORING LOCATION.
SURfACE
ELEVATION

NO MFTMOD hollcm «ug«r STARTPD S/13/74 6A3/74 DATUM S87

CLEV. DESCRIPTION

Qray »rxJ brown cilty clay with oc-
casional sand; non-calcareous;
sand grains all resistant ainerals.
Jacksonvil le Till--Illinoion Glacial
St .ige .

wrr*
SCAK

»T.

15

NO

6

J A

kiowi
rti
*

K ' 1 I

QU
TV

2.0

MC
«

21

NOTES

Hard yellow-brown clayey silt;
non-calcareous, contains randomly
oriented brown shale fragments.
G l a c i a l Ti l l .

7* Sealed for peraeabl!
teat.

20
6 4.8; 19

Cray shale; Trivoli Cyclothen of
Modesto Forct-tion.

55

End of boring @ 25.2'

t

GROUNDAVATER, Seepoge @ BAR.

Aft«r 2 ^ 20.5' . After

fi 25' .AAR. Dry fl 25'

.After.

DRILLED BY Bob Wul f LOGGED BY Bd Morse



LOCATION

BORING LOCATION

RECORD OF SUBSURFACE EXPU)RAT1ON
31 »t Street Landfill _

Springfield. Illinoit _

BOtlNG MQ B-3

SHEET 1 Of

ELEVATION

BORINK3 METHOD hollo* *U9*r STARTED 8A3/74 COMPLETED B^lS/74 DATUM 549.0

ELEV

1

i

DESCRIPTION

•

01 TW
JCAl!

ft

•

.

5 A * » I t

NO
liOWS

ffl
»

12

: B l f tck cind«r». Fill. , T 16

.15

ou
TV

MC

\
NOTES

4

5

'andonly oriented gray and brown
shale fragments with pockets of
cinders . Fill.

14

Qr«y shale. Trivoli Cyclothen
of Modesto Formation.

End of boring (d 10*

1C 11

GROUNDWATER,

Aftf 1.25

S**pon« <3) . RAR

K» Dry € 7.5', After

Dry @ 10'

hn

fij^fr Dry S 1

After

0*

hr.

DRILLED BY Bob Wulf LOGGED BY Bd Mors*
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RECORD OF SUBSURFACE EXPLORATION

31«t Strwwt Landfill B-4

LOCATION

BORING LOCATION

ftORINtG METHOD ho1

Sprinofi.ld

low.uo.r

, Illinois

STARTED 8/13/74

SHPTT 1

SURfACE
ELEVATION

COMPLETED a/13/74 DATUM

<V 1 _

5*2 0

ELEV

1

DESCRIPTION

Brown cl»y with brick fr»g»ent«
and cinders. Fill.

1

oertx
JCAU
n

-

t A W P 1 I

MO

KOWS
«t
4

;

3
1 7

" 6

»
ou
TV

MC
%

NOTES

18;

5 '
2 5 i

8

Brown and gray shale fragments
brick fragments. Fill.

Brown and gray, randomly oriented
p fr^geents. Fill.

i 5 ;
3 i 5 !

i 7 i

J

AC.
19

^ i • •
N M I

v

i

(Brown weathered shale. Trivoli 1
i Cyclothea of Modesto Formation. :

r-
i

Hard bro^^n & gray shale. ** j

1
1

5

r
End of boring (9 13.5' | 1

Q

8
15

15

r, ~r . •H -

• Op, p«m«
test

•• Trivoli
Modesto

ttrooeter
result
Cyclothei
Formatia

GROUNDWATPR S*«po<j» (S)

After . hrt. i

RAR Dry € 13'

Mt«f hn.

AAR Dry € 10'

j Af»»r hrm. —

I DRILLED BY »<>b Wulf LOGGED BY Bd Mori



& ASSOCIATES. INC CONSULTING ENGINEERS

2900 Nortti BrMtfway • PO Bo> 2233 • Oecatui Illinois 625?6 • 217 877 ?!00

Mav 14, 1984

Mr. Douglas Andrews
Andrews Environmental Engineering
1320 South Fifth Street
Springfield, Illinois 62703

Re: Buerkett '3 1 st Street
f. ; • . r : no f : , • 1 d , Illinois

boar Mr. Andrews:

Ke received four (4) hags of disturbed soil from a representative
of Andrews Environmental Engineering on April 30, 1984. The
samples were identified with, fioK. 1 r '-cat ions and were- reportedly
obtained at the referenced site.

Laboratory tests were conducted on the samples as directed. The
testing program entailed conducting 7\tterberg limits and grain-
size analysis en 2 of the samples. These test results were uti-
lized to estimate the maximum dry density and optimum moisture
content expected from, the standard Proctor compaction test, ASTM
L) 698. The moisture content, as received was also determined.

The estimate of the maximum density and optimum moisture content
was obtained by utilizing the IDOT Nomographs designed by W.C.
Etter and T.K. Liu. The samples were compacted in a Harvard
Miniature mold to 90% of the estimated values.

These samples were placed in a triaxial cell for determination of
the nornu-ai: L 1 i':y rate (hydraulic conductivity) . The samples wore
subjected to a confining pressure.1 :^i 20 psi and back pressured to
obtain saturation. A constant head pressure of 1 5 psi was used
during the flow measurement portion cf the test. The flow was
measured for a period of 8 hrs. or until a constant flow rate was
establ ished .

The results of the laboratory testing program are presented on the
attached "Soil Classification & Engineering Properties" sheet. The
degree of compaction noted is the dry unit weight, as compacted, as
a percentage of the maximum estimated from the IDOT N'omographs.
The samples were compacted at the optimum moisture content.

.
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Mr. Douglas Andrews
Andrews Environmental Engineering -2- May 14, 1984

Tf there are any questions concerning the data presented, please
contact us.

Very truly yours,

SHAFFER, KRIMY.EL, SILVER 4. ASSOCIATES, INC.

BY : •' t, : lty . /,
J ,/ '.%'1111ar, C/ebe r 1 y ,/Assoc iat e

Attacliir.ent : As noted



UlUMMEl • SllvER SOIL CLASSIFICATION AND
ENGINEERING PROPERTIES
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P R O J E C T : L a n d f i l l JOB NO. I8-42573-6S
Bue rkc t t 31st S t r e e t
S p r i n g f i e l d , I l l i n o i s DATE: May 14 , 1984

I OFF SI'E COVER SOUP I NO I IOFF SI'E COVER SOURCE NO 2

BOP i NO s AV.P LI: NO ' ? .

FILL:; ULNTI PICATIO:;

1

Pit "C"
South

>

Pit "C"
Nor t.h

3
Flvash Pit

" East

4_
Flyash Pit

West

.I :̂L PAKT: CIA: Fi:r.r

• .' • . \ . ! j *

c o j r s c

:".(. J i u:v,

I i no

: T •; ;.-c .

K i 1 '.

ci.uv (0. 002 nxm)

ELASTICITY CHARACTL:- ISTIC

MO I STL' PE CJNTENT

LIjUIL' LIMIT

PLASTICITY INPLX

> '

0

16

7o

4 j

33

0

1

0

0

9^

69

JO

. - . -

s

19.3

46

i '

3 1

1 3 . i 10.7

47

! Q

2'n

19.7

CLASSli -ICATIC-N DCP^SX/lk l!

use?

PLASTICITY CHARACTERISTICS

CL
Medi'd; to

Hi ah

CL
Medium to

High

i \l_v-n-

ffu t'

1 T BnV

. ll/'J'l

!iP.A - .̂L.iJ-U.
ENGINEERING PROPERTIES *Estinatcd usinq IDOT Nomoqraphs ',TAT£ pr il_L.!N ".to

M/\X. DRY DENSITY; pc f *

OPT. MOISTURE CONTENT; I

DEGREE OF COMPACTION %

PERMEABILITY, cm/soc
~

101 .0

20.0

90.0

L..&xlfl~8. _
i ..NVi HK<- . ( Nt

88.0

1.4xlQ~? _

108.0

17.4

92.0

1 .6xlO~8

89.3

4.6xlO~8
^1 1 IK.


